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(54) CANTILEVER TYPE DISPLACEMENT ELEMENT, CANTILEVER TYPE PROBE USING 
THE DISPLACEMENT ELEMENT, AND SCANNING TYPE PROBE MICROSCOPE AND 
DATA PROCESSER USING THE PROBE 

(57)Abstract: 

PURPOSE: To suppress short-circuiting so as to 
improve the durability, as well as to prevent a sticking 
phenomenon so as to simplify the manufacturing 
process and to improve the yield, by providing a 
projecting position of an insulating material to the surface 
of a substrate or the surface of a cantilever side, to a 
cantilever type dispalcement element. 
CONSTITUTION: On the surface of a silicon substrate 
101, a silicon nitride membrane 102 is laminated, and 
after a tungsten membrane is laminated thereover, a 
fixed electrode 103 is formed by a patterning. 
Furthermore, a silicone nitride to be an insulator is 
laminated, and by forming a projecting position 104 by a 
patterning, short-circuiting between the fixed electrode 
and an opposite electrode is prevented, as well as a sticking when the cantilever is released 
is prevented, in the manufacturing process thereafter. After that, a sacrificing layer 109, a 
multi-crystal silicon membrane 106, and a silicon nitride membrane 107 are laminated in 
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order, and after a heat treatment is applied, the membranes 106 and 107 are made into a 
cantilever form by a patterning, and then, the sacrificing layer 109 is removed by an etching, 
and a clearance 105 is formed between the cantilever 106 and the fixed electrode 103. 
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raiHSr-3tfc«oTv>5 0 ::tfy^2 3 5tciic/ 
y ^^±(C^Sr5 0 0 A^»Lfcfc<DS:ffiV\ s<>(TX 

SSriWIfc. aj*LrSTM«i^S:fTofc 

[0 0 6 6] a, ^^fi//^M^fi:m : FcD^fM^lS:^ 

[0 0 6 7] Ht6W7 

[0068] m9\t^mMtn(o^>^u/<^m^x2^ 

^Sr<tKUfe 0 **WlcttH8 (a) £OXSt% *Hft« 

!2 0 9S:2 0 00Axs/fy^U 2 0 9 (C^ 

SSrRltfcft, <&Wl2 0 7Srj5fcRL^^-^j«4rfT 

Srffl^TBl 0tS%LfcJ;9!S:STMSI|lS:ff^u * 
50 [0 0 6 9] *^0^H2(Ci5^V^U^-M7 P 



(8) 
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St" iridic, afm, STM, toxmW:, Rtf 

[0 0 70] g|fe#ij8 

#»£#jtem 1 1 \zm Lfc £ 5 fc#jBK» 3 co^ y^ u 

[0 0 7 1] #-fS#& (1 0 0) « B '>^yl 
«3 0 l<D*ffi^ «BECVDfe»Cj;0 S i 3 N4 £ 3 

0 0 nmJ*«URSjyii:-t-5o ^£0&y* h y y ^y? 10 
SrfTi^W^* h^-y3 l 1 SrJgfifebfc (HI 1 2 

(a) #fig) . 

[0 0 7 2] jW-E^ffi^J; 0^s/^^iS^5*f < 

v^ (iii) ffiaswtiLfcisfta5 3 o 4*jtMLtc m 

1 2 (b) *JR) „ 

[0 0 7 3] »c^^^s/^*K#jcJ:D«*ttttfS^fc«)- 
CrtlnmSSlf Lfct, Au^lOOnmlfL 

iii3i 2Sr^j*;Lfc (mi 2 ( c ) mm) 0 

[0 0 7 4] #:fc:7* hy y^7 7(ClJ:!)«ffi|R3 1 2 20 
Lfc (Ell 2 (d) #JH) o 

[0 0 7 5] *l^/^?ifia5ZnOSr2Mmdt 
IU ^ttW^3 1 3«rJBj*Lfc (Ell 2 (e) # 
BO o 

[0 0 7 6] m^y* hi) y^7 7fcJ:*)«i|±JilR3 1 
3cD^pgg|5^^^^^^^»^L«ttl3 1 4££SLfc 

(in 1 2 ( f ) mm) o 

[0 0 7 7] H\ZZ<D±\CXs<y?m#\CX.*)Crt:l 
Onm^JfL, AuSr2 0 0 nmH?JESlfcO*>s fft^C 30 
r Sri Onmlttto r 5 Lt^SHfctftRW^ 

(Ell 2 (g) #RSJ e 

[0 0 7 8] ftK^^y^J)lE*tJ:D S i02 ^l^ra 
J*RU 3TO1 3 1 SSrJB&Lfc (012 (h) # 
JH) c 

[0 0 7 9] ni$7* h D y?y7$:ft\,\ 5*141 3 1 

fc*5W»Sr»Lfc (mi 2 (i) #|£) 0 
[0 0 8 0] ftti^!fctl3 1 4£ Ky-f^s^vm 40 
£ D 1**1-5 J: «K *«±fc#v^w<-3 0 3 
^v^w*— gJStfHS^Srftfc (Ell 2 

( j ) mm) o 

[0 0 8 1] ^y^v^fcfflv^fc*tt^^ 

tt x Aufcftl/TttKI : I 2 CrM*frLTtt 
(NH4 ) 2 C e (NOa ) e : HC 1 04 tK*«T, Z 
nO|:»LtttS»*»«4rffl^fc 0 tfcSiOft*f4 
xyf^^tf4KOH*»«Srfflt\ K7^x 7 fy^ 

[0 0 8 2] ftjb\ «tt«^ WttJitLTfflV^ 50 
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[0 0 8 3] EtTfc* ^IfiW-Cf^HLfc*^^^- 
[0 0 8 4] 

P4^gB3 0 4C0K^ : 2 8 0 M m 

Pl&gP3 0 4©«#»<DJt£ : 3 5 0 M m 
3 0 3C0g^ : 3 6 0/im 
*yfl/^-3 0 3©B : 5 0/zm 

[00 8 5] HMgij9 

mi sic^ts^^^iz/^^yp^^^^ 

13(a) «±BH-efc 9 , 113 ( b ) ttH 1 3 
(a) *0|&||A-A' «Cj3»tSWfaffHt**>a. 
[0 0 8 6] *3HfifiB|©^^Uy<— m.7u~y\± s % 

co^tf3 2 1 trntwffiiRsnfcgi#aL«ft3 2 2£ 

[0 0 8 7] ±|EcOggfl-3 2 1 fi, 3l£fcBUltl3 2 2 
h £ 5 /i mif U figtf 3 2 1 SrJg/ftr SffiKO 
^# J: 3KES(E 5 ^ t lc J; 9 Lit. 

[0 0 8 8] ^KSfiSJO*^ ^^—ffl^P-^tt*^ 
Xtf, 2 105fe^^^«tt0^gS|cftnmS 

[0 0 8 9] *Hlfi0iJO*V^^<— S^a— y-c|± % 

[0090] mmm i o 

[0091] mi 4ic*$wc, m-i/v 0 1 

3 3 ll^a^^fL-C^5o ^»-T3 3 1 fcttrtttE 
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*|3 3 2&WSLZ*i. 3 3&iiLTfl-gISiA 

[0 0 9 2] i^SftaWk^o-^B, Miti^JfeFfl 8 , 

[0 0 9 3] StSi LTS i ^|g H B B ^ffl^5rt 

[0 0 9 4] mi 5(i**iS0iJ©*«{k7°P-7*tfflV> 

$km<t7u-y3 3 0*rfflV\ S^*3 5 3(0*S± 
s'TMfcSrlWftfciWtf-S £ t 

§5. P!0fc*3^T3 5 5 2I4X, Y, Z*Ir) 

3 5 l»Cl4*9Nk7*n— 7*3 3 0#@3££*K ^Tlil^T 1 
-^3 5 2(Cf4&3fStt#i3 5 3/JS@S$itTV^o 
[0 0 9 5] 3 5 4l±Z*[6l©fiib««T-fc'9, 3 5 
5. 3 5 6ttXY#fl©tWm«Mfrefc5. 3 5 7 lift 
gift* 3 5 3 3 0©WffflLcD&<D 

IB«««-e*>5. 3 5 8, 3 5 9 \titl^h<OU^MM 

.3. 3 6 oi*&mm>b(D vy^jvw^^m^^f- 

[0096] IHl 6(4131 5|C*3lt.5*Wb7 , n-7*3 

3 0 3 5 3©-$P^Srlt*Lfc»f®0T'*) 

So 

[0 0 9 7] roi94STM'>^TA|^Iil;J;5 

[oo98] sxTi^mmmx'imLtzMmt-yo-y 

[0 0 9 9] 3 0©^g-4 0mmX 

4 0 mm X l mm 

# >-^- U/-*— tfXfcft -9 0$ 
#*V^W<— -5 0 0 (1111 

U^— ©iH •••5 0/im 

^#i-3 2 1<Dift$ -3 Mm 
1 1 

El 1 7 £$1K01| 1 0 X-m.W LfcftflHfcT'n-yfcffl^ 

[o l o o] I^Bictevvc, 3 7 3(±ffidPqjbPie:J;»9ffi 

SfcttiW^bf SB»B, 3 7 2l±^Jittffi« > 3 7 Hi 
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mmmfr&ux-hZo 3 7 4iixY^f-y, 375-4 

**WfcJ:6*«l^n-^ 3 7 6l4*«fc7'n-y 
3 7 7l4«a{b7-p-7*£Z#ftHaSW-£ 
tctiXDV -T7f?=.^-f>^ 3 7 8, 3 7 9I4XY* 

3 8 0ltlBMVf&m<D'<<{7X®ftVibZ, 3 
8 1 14 h >*Mffi&m&* 3 8 2 liftaikT'p 
Z<»*rtl»t»»**5fci!)Of— #E]K-e*>!>» -3 8 3 

(iT^^^^-^ 3 7 7 &Kf!li T 5fc*©if-jS!I]B-C- 
;o fc5„ 3 8 4liiB*W#^9 : -U/«-&?S/jN^&£-ti:3fc 
fe©fgifilHl?&T-& 19 , 3 8 514T^^3.^— 9 3 7 7 <D 
mmm^X-h<0, 3 8 6l4XY*x-^©{£Rf|iiJ$l;HT 
5S?S!)ieli^T'foSo 3 8 7ttrtie>cD»f^SrSUffll-f5 3 

[0101] z<ox o^^^m^^^ tizx<o. 

[0102] rci ^^o^x^jr^iSK^scD*^ 
20 w-IffiS^^ffl^Sr tin J:*), SSJitcgHS-r 

[0 10 3] MK, #389303 lei 5 a^l^-ST* 
P-7*f4, &C:K9J Lfc#»"f!J|S 1 , %2\TL$.%-bVl- 

AFM, STM, iDIg 

5. 

[0 10 4] 

(1) *»W»lO*v^w<-Sl«flQ|{^-H:, 

fc^lc J; 0 , IHH4*mSrfflv^fci!itXSSrff 5 r. t ft 
<W0f+#5l*SrRiil:-CS < &itIg©f85R&fc, Sfefc 

(2) *»»i»2©*Vf-U'/<-®«ffi*^-tt, 
50 (3) #3SW^<D#v^w<-8!&ft3im4, 
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[0105] Ht, **^S:ffl^T*fi6StL53fe3SES! h 

[Hi] *^?q^l(ci;6^^u/^M7 p D-^co- 
[0 2] Hlo*^u/^a[^p^<of^«iS4r» 
[0 3] **W2^-c*i-*»W»iteJ:a*^uy< 

[0 4] aatMsfcT^-Mc^wjiitia^^w^ 

[05] ^*ffil4fc:r*i-*J8WJBifcj:-5*^u^ 
10 71 **M^2{Cj;5^^u^^p^^ 0 — 

[09] *J6flaj7lCT^-r*38W«2^J:5*^w^ 
- a y ci - y U -c fc 5 D 

[010] 2 l: J; 5* u^-It'p - 

[011] &ftW%Z3<Djjls<f U;<— WMtiL^OWfc 

[012] 01 l^yf^I^^Hg 
£IftW+>5fc&^0T*fc5 o 

[013] ^ifl 9 i;:tst*»W» 3 t J; 5* 1/ 

[014] *ft«l 0tT*1-*3BM*3tJ;5*8Kk 

[015] 01 4<DMm{k7v-7Zm^&A;tzSTM 

[016] 01 5WSTMS6«(0»»a;*|g-eilb5 0 
[017] 01 4(0|kaKb7 p n-^Sr|ft^iiA/«fl|f««L 

[018] ^^(D^v^ W^-§|yD-y^ttl§fS^; 

ioi ffiK 
1 o 2 &&gt 

i o 3. - 
i o 4 &mm 

10 5 £|» 
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10 



20 



30 



40 



50 



10 6 
10 7 
10 8 
10 9 
1 1 0 
1 1 1 
112 
1 1 3 
12 0 
12 1, 
12 3 

1 2 4 
12 5, 

2 0 1 
2 0 2 
2 0 3 
2 0 6 
2 0 7 
2 0 8 
2 0 9 
2 1 3 
2 2 1 
2 2 2 
2 2 3 
2 3 1 
2 3 2 
2 3 3 
2 3 4 
2 3 5 

2 3 6 

3 0 1 
3 0 2 
3 0 3 
3 0 4 
3 0 5 
3 0 6 
3 1 1 
3 1 2 
3 1 3 
3 1 4 
3 1 5 
3 2 1 
3 2 2 
3 3 0 
3 3 1 
3 3 2 
3 3 3 
3 5 1, 
3 5 3 
3 5 4 



mm 

122 mm 

12 6 SdH 

mm 



5l#HlL«ai 

3 5 2 Plli^r-v 5 
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3 5 5, 3 5 6 X, Y^ftfSfiiMSfc 

3 5 7 mwmm 

3 5 8, 3 5 9 a^tfa — ^>^fA 
3 6 0 ffilfll&B 

3 7 1 !e&$*sg 

3 7 2 &JR®ffiS 

3 7 3 feum 

3 74 XY^f-^ 

3 7 5 %W&*-? 

3 7 6 ft 

3 7 7 Z^fpJ !i -77^fax-^- 

3 7 8 X*flyr:7r^fax^^ 

3 7 9 Y^yn77^fax^^^ 
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3 8 0 tEes£fflk<>f r 

3 8 1 h>*;umffi$tti& 

3 8 2, 3 8 3 

384, 385, 386 iEftBSS 

3 8 7 — ? — 

4 0 1 Si ^OL/N- 

402 la^ms 

4 0 3 Si 

404 ztfamm 

10 4 0 5 

4 0 6 mmm 

4 0 7 ®t 

4 0 8 §i^mtmffi 
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1 9 6 8 



[012] [[113] 
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[Hi 6] 




[0171 



047 
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[Hi 8] 
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4oa 




<72)*W* *tU S 
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